9-Aminoacridine- and tetraethylammonium-induced reduction of the potassium permeability in pancreatic B-cells. Effects on insulin release and electrical properties.
The effects of 9-aminoacridine and tetraethylammonium on insulin release and rubidium efflux from perifused rat islets were investigated and correlated with their effects on the electrical properties of mouse B cells studied with microelectrode techniques. 9-Aminoacridine (0.05--1 mmol/l) and tetraethylammonium (2--40 mmol/l) produced a dose-dependent, reversible potentiation of glucose-stimulated insulin release. This effect was rapid, affected both phases of secretion and was maximum in the presence of 6 mmol/l glucose, but no longer significant at 20 mmol/l glucose. It was unaltered by atropine or propanolol, and abolished by mannoheptulose or omission of extracellular calcium. 9-Aminoacridine, but not tetraethylammonium, also induced insulin release in the absence of glucose stimulation. Neither drug modified glucose metabolism in islet cells and only 9-aminoacridine increased 45Ca2+ uptake. In the presence of 0, 3 or 6 mmol/l glucose, but no longer at 20 mmol/l glucose, 9-aminoacridine and tetraethylammonium reduced the rate of 86Rb+ efflux from the islets. Both drugs also slightly reduced 86Rb+ uptake by islet cells. In the presence of 11 mmol/l glucose, 9-aminoacridine reduced the amplitude and the duration of the polarization phases between the bursts of electrical activity; concomitantly these periods of spike activity were markedly prolonged. At lower glucose concentrations (3 or 7 mmol/l), 9-aminoacridine progressively depolarized B cells and induced electrical activity in otherwise silent cells. Tetraethylammonium also suppressed the repolarization phases between the bursts of spikes in the presence of a stimulating concentration of glucose. At low glucose, tetraethylammonium produced only a limited and not maintained depolarization. These results show that a reduction of the potassium permeability in pancreatic B cells potentiates the insulin-releasing effect of glucose and may even stimulate secretion. They also suggest that the initial depolarizing effect of glucose is due to a reduction of the potassium permeability, whereas the repolarization at the end of each burst of electrical activity is mediated, at least in part, by an increase in the potassium permeability of B cells.